Caspase-2 functions upstream of mitochondria in endoplasmic reticulum stress-induced apoptosis by bortezomib in human myeloma cells.
Multiple myeloma is an incurable plasma cell malignancy. The 26S proteasome inhibitor, bortezomib, selectively induces apoptosis in multiple myeloma cells; however, the mechanism by which this compound acts remains unknown. Here, we, using immunoblotting analysis, observed that the expression of BiP, CHOP, and XBP-1 is up-regulated in bortezomib-induced apoptosis in human multiple myeloma cell lines NCI-H929 and RPMI-8226/S, strongly suggesting that endoplasmic reticulum (ER) stress response or the unfolded protein response (UPR), a signaling pathway activated by the accumulation of unfolded proteins within ER, is initiated. In the meantime, we also showed that bortezomib inhibited classic ER stressor brefeldin A-induced up-regulation of prosurvival UPR components BiP and XBP-1, resulting in increased induction of apoptosis in multiple myeloma cell lines, raising the possibility that bortezomib induces apoptosis of multiple myeloma cells by means of evoking the severe ER stress but disrupting the prosurvival UPR required. Using caspase inhibitors and a RNA interference approach, we finally confirmed that bortezomib-triggered apoptosis in multiple myeloma cells is dependent on caspase-2 activation, which is associated with ER stress and required for release of cytochrome c, breakdown of mitochondrial transmembrane potential, and its downstream caspase-9 activation. Taken together, these data strongly suggest that caspase-2 can serve as a proximal caspase that functions upstream of mitochondrial signaling during ER stress-induced apoptosis by bortezomib in multiple myeloma cells.